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SYSTEMS LABORATORY FINAL REFORT
-at Elsyated Tenparaturss
ABBTRACT

Potted electrical connectors are currently being used at M.A.C. to
vaterproof MIL-wW-16878 Type E Teflon hook-up wire. In order for the hook-
up vire to be completely waterproof, the potting compound must adhere to the
vires through the temperature range encountsred. This test was initiated
t0 compare the adhesion properties of two different silicons potting com-
pounds a:d two different primers.

RTU-60 and EC-1663 potting compounds and their catalysts, together with
EX-B=5T9-1 and EC-1694 primers wvere tested under conditions simulating vire
bundle installation and removal handling. These tests wers conducted defore,
during and after a 2k hour scak at 500°F.

The major mode of failure was the loss of sdhesicn of the primer to the
Tetra-Etchad Teflom hock-up vire.

The EX-B3-579-1 primer was superior to the BEC-1694 primer. The RTV-60
potting compound appeared to have better adhesion properties than the EC-1663
potting compoumd.

Tests conducted at 500°F resulted in s considerable loss of adhesion in
all cases.

! C. Fleming, X. Naffwer, R. P,
(abstracts) E. C. McCandlish, C. Puque, E.
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l. OBJECTIVE FINAL REPORT

To detsrmine the adhesion characteristics of silicone RYV potting
compounds relative to MIL-W-16878 Type E Etched Teflon hook-up wire.

2. PROCEDURE

2.1 Test Specimen Preparation

The specimens vere prepared as shovn in FPigure 1, Fags b, and in
the quantities shown in Table 1, Page 5, of this report.

The ends of the wires that were embedded in the potting cowpound
vere Tetra-Etched in accordance with M.A.C. P.8. 17165 (dated 23 August 1960
and as wodified by Ammendment No. 1, dated 31 March 1961).

The potting compound was primed, mixed, applied, and cured as shown
in P.8. 17172, Rev. B, dated 9 May 1960, except in the cases vhers the Hughson
Primer was used. In these cases the priming instructions of P.S. 17311, dated
16 November 1960, were followed.

3. TESTING PROCEDURE

Tvo samples of each type of specimen wers tested at each temperature
condition described below. ("Pype" of specimen includes catalyst variations
of GB RTV-50).

a) Roos temperaturs
b) After 2k hours at 500°F (while still hot)
¢) Upcn cooling to room temperature

The potting-wire adhesion was checked as follows:

While maintaining sufficient tension on the vire to remove all slack,
the vire vas rotated and oscillated to strain the potting-wire junction and
theredby simulate the strains a potted electrical comnector endures during wire
bundle installation and removal hendling. The wire was then tugged suffici-
ently to fail the potting-wire Jjunction and the relative ease with vhich fail-
ure was obtained and the type of failure (adhesive, cohesive, or both) vas
noted.

k., 7TEST RESULTS
The test results are presented in Table 2, Page 6, of this report.
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5. DISCUSSION OF RESULYS FINAL REPORT

There appeared to be little difference in specimen prcputtion or
in test results vhere varied catalysts were used vith the RTV-60, though the
RTV-9930 catalyst cured the potting compound more rapidly than uv of the
other RTY catalysts. This catalyst yielded a RTV-60 mix with one hour pot
life.

The Teflon vire used in specimens 25 through 32 was a vhite vire
which differed from the wire used in the remaining specimens (a clear coated
vire). The vhite vire, manufactured by the Thermal Wire Co. of Americe,
appeared to give better results than the wire used on the other samples.
Both vires were MIL-W-16878 Type E.

Nearly all potting-wire Jjunctions failed relatively easily vhile
tested at condition "b" (while still hot). The failures vere nsarly all
adhesive and appeared to be caused by the failure of the primer to adhere to
the Teflon vire.

The EC-1694 primer nearly always failed adhesively upon rotation of
the wire, even if very little tension was used.
6. CONCLUBION

The major mode of failure was the loss of adhesion of the primer
to the Teflon hook-up wire.

The Hughson EX-B579-1 primer was superior to the EC-1694 of the 3M
Co.

The best results vere obtained using GE RTV-60 potting compound amd
the RTV-9930 catalyst with the Rughson EX-B579-1 primer.
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FIGURE 2
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[ SPecimen | vOTTimg CATALY ST |
NUNMBE COMPOUND CATALNS Y WEVewT PRIMER
- S, PER P WY L
1 THRUB |RTV-60 T-12 0.1% | HUGHSON
TTHRUIR | RTN-B0 | T-12 | O.1% |EC-1694
13 THRU1B | RTV-60 [RTV-98910] 10, |HUGHSON
10 THRULA| RTV-G0O 'RTV-9910 | 10, EC-1094
25THRU3O | RTV-80 [RTV-9030| 104, HUGHSON
B1THRUZB|RTY-60 |[RTV-0030 109, |EC-1604
3TTHRU42[EC-1663 |3M CO. 10, HUGHSON
43 THRUAR |[EC- 1663 | BMCO. 10% JEc-:u394

MAC 231G (REV ' AUG 61}
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o 1 o & : TEST REQUEST

TITLE___ELECTRICAL POTTING COMPOUNDS ~ SURFACE AND VOLUME

RESISTIVITY AT ELEVATED TEMPERATURES FOR PROTRACTED TIMES

e e
— LABORATORY OR DEPT. RESPONSIBLE FOR TEST /u MODEL
/D) RS2 fM Misc.
TEST PARTS ON 1BM [ ]: ON TPL NO. APL/EPI
PRODUCTION PARTS FOR TEST NOT REQUIRED - None

WORK REQUESTED

OBJECTIVE  (aive PURPOSE OF TEST, WORK AND DATA REQUIRED.
INCLUDING SERVICE nmm AMJ BACKGROUND INFORMATION)
Rev, "A" Revised gages and 3 to cancel all tests con~
cerning Goré wire and also to check a new

1,0 OBJECT: catalyst for}lTV-éO »5 rf/ -
gccovdina A//€ 26 L <
To determine the adhesion characteristics of silicone
RTV potting compounds relative to MIL-W-16878 Type E
Teflon hook-up wire. and=—pr—lry—core—Lype—~iR-Teflon
Fovlewpbipe,—

2,0 HISTORY: O
S ——————— . A

At pregsent the Teflon hook-up wire being used for
various electrical and electronic purposes is designated
as MiC Standard SM1l, Type E. This wire is basically
MIL-W~16878 Type E. In another test (TR. 604-001,02)
a new mineral-filled Teflon hook-up wire (W. L, Gore
Type AR) is being evaluated to determine whether it
has properties that would recommend its use instead of
the MIL~Spec, wire for certain applications,
(TR, 604=001,02 showed the Gore wire not worthy of

3.0 JUSTIFICATION: further consideration)

To achieve true waterproofing of potted electrical
connectors the potting must adhere to the wires, This
adhesion must be continuous throughout the temperature
range encountered,

4,0 MATRRIALS:

Lel G.E. RTV-60 Potting Compound and Catalysts
Thermoli te-12, mwieiBii=Rls(Suppibed—tr-Dept~—-272) ,
RTV-9910, and RTV-9930

Le? 3M Co. EC-1663 Potting Compound (from MAC Stock).

.3 Hughson Chemical Co., EX~-B579-1 Primer (from
MAC Stock).

PN

Lo 3M Co. EC-L69L Primer (from MAC Stock). <

REFERENCES OR ENCLOSURES

yee //7/1/(;4

PAGE__. 10
REPORT__9355 .
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L0 MATERIAIS: (Continued)

LS5

20 gage Teflon Hook-up Wire (SM11LE2029, from MAC Stock).

o o - o

Derrigufe-,

9,0 TEST SPRCIMEN PREPARATION:

Sel

5e2

543

5.l

545

5.6

The test épecimens are to be made as shown in Figure 1 and in the
quantities shown 1n Table I,

Fotting C’O'/?Z‘poum/

Wires Spaced <o P>LEing 75
Cleavrly Vicible Avound Fach Ore.

Tetya-£ichk Shaded Arc

H

V Somall Alvrminern Containey
| (AMPHENOL 9712/ ~24)

FIGURE 1 - TuST SPECIMEN

The ends of the wires that will be embedded in the potting compound
shall be Tetra-Etched in accordance with MAC P.S, 17165 (dated
23 August 1960 and as modified by Ameﬂdment No. 1 dated 31 March: 1961)

When priming is doné with Hughson Primer, folW ow the PRIMING instructiona
of P.S. 17311, dated 16 November 1960,

When priming is done with the 31 Co. Primcf, follow the PRIMING '~
instructions of P.S. 17172, Rev, B,,dated 9 May 1960,

Clean the wires after Tetra-BEtching and before priming as shown in
P.S. 17172 (0T as shown in P.S. }7311).

Mix, apply, and cure the potting compound in accordance with
P.S, 17172, C
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et 4 ‘
B, 5,0 TIST SPECUSN PREPARATION (Contimued) TR
Ef?‘:“"‘"" .

[ N

5,7 As shown in Table I, use 0.1% by weight of Thermolite-12, 10% by weight &
RTV=9910, or 10% by weight of RTV-9930 as the catalyst for the G.E, RTV-80,

Specimen Potting T

No. Compound Catalyst Primer

» ‘1— :hr; ~-6 T Tl’!‘\l-éom T rI‘A--12 Hughson

7 thru 12 RTV-60 T-12 EC~1694

13 thru 18 RTV-60 RTV-9910 Hughson

19 thru 2k RTV-60 RTV-9910 EC-1694

25 thru 30 RTV-60 RTV=9930 Hughson

. 31 thru 36 RTV=-60 RTV-9930 EC-169L

é 37 thru 42 EC-1663 3M Co, Hughson

ﬁ L3 thru L8 EC-1663 3M co. EC-1694

B " £.0 TASTING PROCEDURE:
{. 6.1 Check adh@sipn of'the potting compound to the yi?es on 2 samples of
: =ach type of specimen at ~ach temperature coaditiqn described below:
E Room tempsratire

(a)
b (v) sfter 2l hours at SO0°F (while still hot).
(c) Upon cooling to room temperature.
: i
NOTES: (1) "Type" of specimen includes catalyst variations. ef
Jah. RTV<AQ.

(2) Four specimens of a given type ar~ to be placed in a
: circulating air oven maintained at 5007 for 2L hours.

[ it the end of this tihe remove two of the specimens from the oven and

' allow them to cool completely to room temperature before testing for

| adhesion. Trst the remaining two specimens while in the oven 1f possible

R or else immediately upin their removal' from the ‘oven g:fore any apprediable
cooling occurs, ' )
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TESTING PROCEDUREs  (Continued)

6.1.1 Check potting-wire adhesion as followss

While maintaining sufficient temeion nn the wire to remove all
slack, rotate and oscillate the wire to strain the potting-wire
Junction and thereby simulate the stroins a potted electrical
connector endures during wire bundle installation and removal
handling, Tug sufficiently during the rotation and oseillation
to fail the potting-wire junction amd note whether the failure
is adhesive, cohesive, or a combination of the two,

5e2 A representative of Department 272 to be present during these tests,

DATA RFQUIRED:

7.1 For each specimen note the typs of failure (see paragraph 6,1,1) and
the relative ease with which failure was obtained, o

7.2 Black and white photographs of failure areas,

SPECIMUN DISPOSITION:

- 861 Af th; conelusion of the tests return ell spacimens tB;D;plrtnont;272.
s + - 3

) — -



